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(54) TONER FOR ELECTROSTATIC CHARGE IMAGE DEVELOPMENT 

(57)Abstract: 

PURPOSE: To provide a toner for electrostatic charge 
image development having excellent blocking resistance, 
excellent low-temperature fixing property and mold 
releasing property, and stably high developing property 
even in the high- temperature and high-humidity 
environment. 

CONSTITUTION: Toner grains of a toner for 
electrostatic charge image development having the toner 
grains obtained by suspension polymerization contain at 
least two types of constituents: high-softening point 
resin (A) and low- softening point resin (B), and have a 
structure divided into the phase A mainly made of the 
high-softening point resin (A) and the phase B mainly 
made of the low-softening point resin (B). No phase B 
exists near the surface to the depth 0.15 times the 
toner grain size from the surface of the toner grains, and 
the toner grains contain 1,000ppm or below of an organic 
solvent, a polymerized monomer, or their mixture. The 
relation of 1.00< R/r<1.20 preferably exists between the 
maximum inscribed circle having a radius (r) and the minimum circumscribed circle having a 
radius R for the projection plane of the toner grains. The relation of 1.0KL/K2.00 is preferably 
satisfied between the peripheral length L of the projection plane of the toner grains and the 
circumference (1) of the inscribed circle. 
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OppmKTMSfgtbtft (Df<J$©*P<S£K 

-m=f-<¥\zi, OOOppmHTttSSttiim 
ffi ; ©fi"&SHb^9 5 XH±ClLft^Tl$tt* 

[oo6 3] ©om-it&mmfcomm&femTzjstikii 

Ltd (a) S£1Efls*a«9 5 %^±('jfbfcBt.^T 
a-&SJ&il££5~6 CC, JfSL<ttl 0-5 Ot, 
< tO!ffSl<tt2 0~4 0 , C^<t5m #(C$f*b 

<«i«faT»»-r-ss^ra^*#fffl-r-5©*^vi ; 

(b) SMWOft^l^n^^:. E«»!©gHBM&jW 

t*#fffl-rs^ffi; (c) ««©a^BH*&^*wr** 
w«©a^is»a«*«ffl-r**te*«*tf en*. 
[oo6 4] (D© h^-- «t^*»e%*»a. a^rtt^» 

#X»i-l-nS©jg^**l**-r**tti:UTtt, (d) 
a^E«i»T«Xtta^S*S«i|6fcjl«E*lh«>T*ffiT 

«#«^«^-a5ffl*-r*^te ; (e) hi— m=F*® 

[0 0 6 5] g^wtt h^-— ^^tc-^w^n**^^ 



(8) 



5-197193 



0 o o p pmHT, ^m^\z^±-r^m^mm^RU 

tcti. J;0!flL<lii00ppmHTi:t5. 

[0066] m-^mitmit. mmmi g\zm<&m±mz 

•f—O. 2g&THF4mltt»Lt^fflHT, 
-en-€-**l#X if D -7 b >f 7 7 -< - (CT^TCD^^T F*qgP 

[0 0 6 7] G. C. 
i^gi:liGC-15A (*^tf^U-tt#) 
+ t'J7 : N2, 2Kg/cm' 50ml/min. 
split 10ml/l 3s 

*7A:ULBON HR-1 50mX0. 25mm 
[0 0 6 8] 
Wl] 

#M : 5 0 °Q. 5 m i n . 

I 10 X, /m. i n . 

loot: 

4 2 OX/m. i n . 
2 0 0 t &*|p 

ttttS : 2 (i 1 

[oo6 9] *5s^c*tts^^aij^fco^Tai^ 

[0 0 7 0] IISgliLTH. =3-;U^-*^7>^- 
TA-I IS d-;i^-tt§3) Sffllr>, ffiftsp^ 

8) £«ttL«#mU«£te±hU*A£ffll»TlX 
N aC l Tkjgi&^HSS-f 3„ 

[0 0 7 1] mfeliit LTI1 ffi8B«flMcfttt 1 0 0 ~ 

1 5 Om 1 ^iZftmmtLTRWm&ffl, »Sb<tt7 
)V*)W*.>-& >x;u*>s?tt* 0. l~5mljjn*., £ 
5>(catelSi|sf&0. 5~5 OrngfiDx-S., 

[0 0 7 2] K»£JB»bifc«tftttt. S^&»t!(S-C 

-TA- I I StJ; 0, 7Aft-iLT 1 0 0 (im7 
Aft-SfflW2~4 0 tfmOtt^roaft^SjBSJt 

[0073] cns#«>fc#8i¥JS$Mii, e&^tf* 

«fc9, m«¥«3&& (D4) £t#£„ 
[0 0 7 4] ^C^WCfett^^iWS^ffiSfilT 

[0 0 7 5] i) 

i) flUPtttt 



f n n 7 fi] 

W2] 




* - ii- 


8 . 4 2 x 


1 0 6 




2 . 7x1 


0 6 


w z 


1 . 2x1 


o 6 


w 


7 . 7 5 x 


l 0 5 


T 


4 . 7X1 


O 5 


w 


2 . Oxi 


0 5 


W 


3 . 5x1 


0 4 


W 


1 . 5X1 


o 4 


W 


1 . 0 2 x 


1 0 4 


T 


3 . 6X1 


0 3 


W 


2 . 3 5 x 


1 0 3 


w 


5 . 0x1 


o 2 


T 


* 1 


m&v - 


^11 (#) 


* 2 


<7 * - t> 


-X (Wat 



[0 0 7 7] dtie 1 2 c^^UT*? 1 ^ 5 

<D8. 4 2 X 1 0 6 , 7. 7 5 X 1 0 5 , 3. 5 X 1 0 
4 , 3. 6 x 1 0 3 

©2. 7 X 1 0 6 , 4. 7X10 5 , 1. 5 X 1 0 4 , 
2 . 3 5 x 1 0 3 

(3)1. 2 X 1 0 6 , 2. 0 X 1 0 5 , 1. 0 2 X 1 0 

4 , 5. 0 x 1 0 2 

[0 0 7 8] 3 Om 1 ^r>^)VM >\Zif)V-7ft<D 4U 

^3mg (^^D^-f;n:iff) -f-^irxD, 1 

5m 1 0DTHF£iDX> Mf:4hrsttit* (Z<D 
M3 0»*fci»|IH»i« r L<a4) o ^>y^ 
>^^;U^- (B^ir;PD — X, 0. 4 5 /i : SffSI 

[0079] i i ) &%\un 

une omg^it>7 p ;i/e>^f¥SL, cT^cthfi 

5 m 1 £jjQ am*frttSISB 3hrstt30 &m\z 
Mtol-te&b* ^U\Z2 4 h r s&BTSo 

»| (5 0 0 rpm/20min) \Z& 0 ttWS-a-fc 

-fe;!/P-X, 0. 4 5 /x : JfCffiftKfi) *Jfl^T»jfl 



(9) 



- 19 7 19 3 



u vyzffrtrz. 

[0080] 2) GPC 
gftLT'J't-^-Xa. 15 0C ALC/GPC 

«T©*frTT?iB!j)tUfc. 
i) mm THF <* 4«tt) 
i i) y3-T7?XA-8 0 2, A- 8 0 

3, A-804, A-80 5©4aSS (Bg?0«I§3) 
i i i ) gfi 28t 
i v) StS 1 . 0ml /m i n 
v) aAl 0. 5ml 
v i ) &UJ8§ R I 

[0 0 8 1] 3) GPCf-^W 

i ) 

<<, 
i i) 

[0 0 8 2] ^HJC^^^^^^XWifi^WiliJ^tt, 
DSC- 7 (A— +>x;WV— IS) £ffl^T#SjlSl 
Ot/mi ntiTi/K 1 lHlg©#?a^FODSC*-y^ 

[0 0 8 3] 

[0 0 8 4] MMMA 

0. lMONaj PO, *iiSilM©CaC 1, « 

(CO. lM©Na, PO, $4 5 1gt-ft>^I*7 
0 9g^gAL-, 1 2 0 0 0 rpmt«^Lfc. IMC 
aCl 2 *S«67. 7g5, 7 0 CKSDfSLfc-hfE* 
ai^Tfr^^^JPA. Ca s (PO,),* 

[0 0 8 5] 1 7 0 g 

2-lW\+yJV7?Ul/-h 3 0g 
C. I. \L7* > h7fr— 1 5 : 3 lOg 

5 g 

(Mw=57J, Mw/M n = 2 . 5, M=5 0) 
n'yy-f >"7->i7X (mp. 70*0 60g 
y-tert -•fTfrWZ-frWt&Mft&Vi 3 g 

[0 0 8 6] ±%mjj<D?t>, C. I. tf^^>h^ 
-15:3ty-tert - 77 frit 1 ) 7frWt&Mik& 



(3 6 0t;tC««FL^^b. fl£IS#3$J2, 2' -7-/h' 
X (2, 4-^^7fr^Ua=.b'Jfr) [tl/2 = l 
40min. a t 60X;] lOg. fil)!^f;l'-2, 
2' -7 , /t^'fy^5 : U-H [t 1/2 = 1, 2 70 
rain, a t 6 0*C, t l/2 = 80min. at80 

glMTCSHTTK^^S+D-CTl 0, 000 
rpmT2 OtfWflWU h^- JSrfU-f X<D!&Mmffi 
fciftttLfc. -?-<75^. /tK^»ST«lOO. 6 0 
*CT3B*MRjeSli-fc. uO^T?Ol^(Eft*li9 0 
XTa-sfc. ^CD&, 7K^<Z>jt#it£lt«>T. i£rS£8 
0ttL»:i0S#W«Wc„ EJSiR7«. 
*ESft2JJU fifSMTCa, (P0 4 ) , 
L, ttifi. S;jSlbTaft¥^S=8. 2/zmCh 

Ml00ppmT<bot. COD hi— &7£4 5X:, 
5 0mmHg©aETT. 1 2 ^fWfltt^a^fro 7c:. 
£CDP^T©$8SUT^£S^ttm»#*te9 0 p pm 

[0 0 8 7] h^-— &7-(7J«®t;i, RSSUfcJ;p^e« 

mmZtltz. (R/r = l. 0 7, L/l = l. 15) 

[0 0 8 8] f6ntht-tt?10 0»l:^l/T, B 
ETfeKJ:SJt*ffia**2 0 0mVgT*5i|*tt-> 
U*0. 7»*^aSUfch^— CCDht- 7 SB 
7?U^n-hSnfc7i7^ h*tU7 9 3 

[0 0 8 9] d©a«ffliSffl^T. >Sf:7;i^5 

-MCLC-5 0 0T, *£»Htt£1*Jfc. «th<£> 
h^— 0. 75±0. 0 5rag/cm' tLT. 

7 — <h LTti, ->U3>zfA (HTV) CPF 
AfM3 0 «mn- hbfettSTSS5 5ft«t><£>£ 
ffl^fe. Sf©7'otXXf-Ftt90mm/seci 

it, i o o~2 2 ox:<Dm.mt&mT'Sx;&$\zi&fflL 

[0 0 9 0] t(D^m. fe%u&m*> 1 5 5 *C~ 1 9 

[0 0 9 1] Sf,C5 O-CttflMlfK: 1 0 aWfbT 
KT © a 0 y P y * > ^KSfc £ ff o fc £ H 5 tf ttO T 

[0 0 9 2] |£«ilS§*T4fcB^«ii->y;l/5 g* 6 0/ 



(10) 
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DC1. 8 V*#T1CT2 Om»mto2-& 



60 * v •> ~ h ± -mm (g) 
o - i *ss 



1 - 4*!® 



4£[JL 

[0 0 9 4] 'A\Z, CLC- 5 0 0CT, 2 0, 0 0 0 

[0095] ^mrnz 

mmm 1 tc * ^ TM&mm * m n ft a» o c t * r n t 

|Sl^(rbT8. 3;imroy7>ht-Sf (S^tt^S 
#-&WS«2 3 0 p pm) 
[0 0 9 6] »5ftfch^-»T<B3fe«fltra«CfTo 

[0 0 9 7] ^&KLTSi&aj£fB§?U®mLLj£i;i 

^*fiTt *«iaj*«»0 3 0 0 0 

© h^— £F E- S EMt'TS^Lfc£^15> 3?®<£>[H] 

<nmm*%t&mm®*mz& 0 Sja^«^ffiisi6T-s^ 
n . 7 ? x * t -r •£> ffi^ffi u ft ^ z. t. i>mm £ 

[0 0 9 8] fcbfeffi] 1 

**«f!iic*^T. sis 3 Krwa'6>rai;ttiB*«*. m 

fc„ zlmzju-v. mmm^mmw^mmit7 , 000 
ppmtsofc. »snfch^— 1 tmm 

[0099] mmm3 

mmw 1 iz%>^Tm^2>mi±mm<Dttt>o \zmw= 3 0 

0 0 0, Mw/Mn = 3. 8, WtB 0 . 2©Xf 



[0 0 9 3] 
[SI] 



O 



A 



x 



tt*»^*ffi«2 1 0 p pm) 

[oioo] %*> tiitbi— ft^o&mmi tmmzfi 
[oioi] HLT<nmmftmzfrt£K)7 

tp'bfflzftfrtiT&o. as^e.«t^sgoo. 15 

o o otfcs-r*ffc»fcoa>&e«ft£'j— -^^a** 

[0 10 2] mMM4 

mmmnz^x. u # x»£ 2 0 g (1035) km 

i— vl? f \zm&LT^2>m&&mmmt6 0 P pmt 

[0103] %<btift h-7— (ommmi izmmzisTff 

[0104] hi— m^nmmit. fG&vit* 
*ftttfeMtvx^zz\ii&& : ?mwLm\z&2>mmT' 

mmZtlfr. (R/r=l. 0 6, L/l = l. 13) 

»*»tlT*J0, gi^e.Sf«sgroo. 1 5*0»S 
ft^^£^ttfg$tlfe. 

[0 10 5] h±-fe^*ffl^T*ffi0iJ 1 tfll 

m\zisTm.mmzmmi<. mmz^x^.mu.^^-Dtz 
mmfeMM&mt 1 6 o~ 1 7 otts vmmm 1 <d h 

[0 10 6] SMMi 

UC*J^Tfflli-5Se»fl& ; &Mw= 1 075, Mw 
/Mn = 3. 5, M7 0WX^U>-^^i7 U^SE- 

9 v )iwt*?)i>jnm&mztt%.ttz.ii&m*xmfii 



(11) 
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KLTfift¥i$S8. 0 um<D^7yhi— 

[0 10 7] »6ftt ht-ttT Ol^ttf 
fite 1 8 0 p pmt^ofc. 

[0108] %t>tatv-t— &?<n&mmi tmrnizn 

[0 10 9] h:>— fi^PCftiBtt, HS&Lfc.fc^&ietK 
ffilg^tlfc. (R/r=l. 0 8, L/l = l. 0 8) 

[0 110] *M«aJ 1 <hH«»::LT««»l£iiJSL 1 0 

0 o oticnwMK&n-ofciLzz. wmmmcD^mib'Pte 

««£n&jfr>oifc. Sfci^OHt-SFE-SEM 
[0 111] $iMM6 

mmmnz^xm^^m^mm=tuw=5. stj, m 

w/Mn = 3. 0, Sffi6 3®Xf l/>-^^i"J)^ 

>>7-yi7XOg*5 0 g, ffl^SMi(Bf*C. I. h°^;< 
>M/7F122 10gCftiB«H»l:l/Tll¥ 
%7. 9 AtmODV-tf >^ h^- S^^ftfc (R/r = 

1 . 0 3, L/ 1 = 1. 0 5). 

[0 112] ht-fefC81l:»fcoTlt 6 0tt 
18 8Torr, 6 5 ICT 5 mffltfcfcMGi 

[oi 13] n^ntzhi—m^o^mmi tmm\zn 

[0 114] h^- fe^-W^Eti, R6«:b&«fc5fcie{* 
fiS§g£n;t. (R/r=l. 0 3, L/l = l. 0 5) 



B§ £ i ft: 1 1 £ * JB SB t V v V X £ iff <fc f £ «f ' &> » iz 

»*»nt*o. «®^e»^©fegroo. i 5{gcos^ 

[0115] %L?&m^mmmi tmm 

izLTmmm&mmhmmisbtztzz, mmmitm 

[0116] £{fcMMflitttC!> h 'J 28. 0/ic 

/e-efcofcocatu 3 5-C©a^Tiri >rnWLW.\s 
■ft hi— ©MJ#%>-2 6. 8(ic/gtIi6T^L 

ftfc h T*& 5 C t WW Zfrhtz^tz. 

[0 117] Jt$feffJ2 
SS*6« 1 K*S^T, R«3P»mi«'bBli;ttlB*« , B. tt" 

8Wfiwtfe. a^<E<b**<9 9%&>±\zmistzm&~c. ?k 

^f»«5 0 0 p pmT'&ofc. 

[0118] %ibntzVi— ^(Dmmvtm&Mmmn 
^mmmrmmvrz t z. s«® \z u v s> xj&&v>&tEifi 
mtb zntmm 1 1 ra«tcff o fci^p * * >^14©¥f 

[0 119] 

[f&iJH©S**] tt, (A) 

Si^itSAffli:, «*Mfc&*« (B) Sifttt^ 

*ffi*><=> h^— i&gCDO. 1 5 ST©*® jfi^ 

©JI-&#»3:1, OOOppmfilTtttT^SOT. i 

ffl Ttttg © &fl:tf*& ^ X ^ . 
[0B©f8fW«s:i&9n 

[iai] *»wk:«-s hi— W2mzftmLtzVti&&^ 

[02] ht-o^»*tt*»flt«&* 




JKSrtfcfcHKTft^- 3 T S 30# 2 J JK^ffi^fflKTA^ 3 T@30# 2 7 



